Introduction: Heavy menstrual bleeding (HMB) occurs in 37% of adolescents and compromise their quality of life. Objective: To measure the magnitude of the impact of the SME on the quality of life in adolescents. Patients and Method: We interviewed adolescents diagnosed with HMB between 10 and 18 years old and one of their guardians. PedsQL 4.0 generic core scale was applied to measure quality of life, its Proxy PedsQL 4.0 version was applied to the guardian and 3 more questions to adolescents about limitation of daily activities. The concordance between the guardian´s perception of the adolescent quality of life and the adolescent´s perception was evaluated with the Bland and Altman graph. Results: 46 adolescents and guardians were evaluated. The total average PedsQL 4.0 score for adolescents was 64.48 (SD 14.54), with a range of 18.48 to 88.04 with a greater involvement in the emotional dimension. 50% of adolescents missed school, 80.4% physical education and 65.2% outdoor activities or parties. There was no agreement between the perception of the girls and guardians. Conclusions: We evidence a deterioration in the quality of life of the surveyed adolescents, being the emotional dimension most affected. The performance in the questionnaire was also lower than in samples of chronic diseases published with this same tool.
Introduction
Menstruation is a physiological process which marks the woman reproductive potential 1 . Initially, menstrual cycles tend to be anovulatory and may produce menometrorrhagia, a term replaced in 2011 by heavy menstrual bleeding (HMB) 2 . HMB is defined as the loss of menstrual blood more than 80 ml/cycle, change of sanitary products every 2 hours, or a duration longer than 7 days 3 . In 2007, a close to clinical practice and a patient-centered definition was established, defining it as excessive menstrual blood loss that interferes with the quality of life of a woman physically, socially, emotionally and/or materially which is accompanied whether or not by other symptoms 4 . This definition is based on studies in adult women with HMB where it was demonstrated that there is a physical, social and psychological impact and its treatment has been shown to improve their quality of life [4] [5] [6] [7] .
In adolescence, main etiologies of HMB are anovulation due to immaturity of the hypothalamic-pituitary-gonadal axis and congenital or acquired coagulopathies in a variable percentage (10-62%), mainly von Willebrand's disease (3-36%) and platelet dysfunction (3-44%) [8] [9] [10] . The prevalence of HMB in adolescents is not well defined, in part, because it can be considered normal within development, both for the family that does not visit or does it too late, and for the health care team that does not explore or dismiss this diagnosis until complications occur such as major bleeding, acute or chronic anemia secondary to excessive iron losses. In addition, adolescents may have difficulty in recognizing a pattern of normal menstrual bleeding 3 and their references, which are the other women in the family, may have had or have HMB, especially in the context of familial coagulopathy, despite this, there are data in Brazil, Malaysia, Sweden, Nigeria and India that report prevalence rates between 1-37% [11] [12] [13] [14] [15] . There is no quality of life measurement tool for adolescents with HMB. However, there are instruments validated for adolescents regarding the perception of quality of life in health, such as the PedsQL 4.0 generic scale, which has been shown to differentiate between healthy adolescents and adolescents with comorbidities 16 . In Chile, it has language validation and it was previously used to measure quality of life in hemophilia patients 17 . Since there is no local information on this subject, the aim of this study is to measure the impact on quality of life in Chilean adolescents with HMB.
Patients and Method

Subjects
Descriptive cross-sectional study that included adolescents between 10 and 18 years old with one of their guardian, who consulted in child and youth gynecology and/or hemostasis of the UC Christus health network, between October 2015 and January 2017. All the adolescents included were diagnosed with HMB by a gynecologist or an hematologist and those that besides HMB had decompensated chronic pathologies were excluded.
Instruments
Quality of life was measured with the PedsQL questionnaire version 4.0 generic scale, format 8-12 years or 13-18 years and the Proxy version PedsQL 4.0 for the guardian. The latter is a questionnaire identical to the adolescent one but based on the guardian perception of it. It was applied face-to-face at the doctor office or by telephone after the visit. The questionnaire intellectually belongs to James W. Varni, PhD 16 . PedsQL 4.0 consists of 23 questions and evaluates 4 dimensions of quality of life: physical, social, emotional and school, which are summarized in two categories: physical health (physical dimension) and psychosocial (average of social, emotional and school dimension). The responses were rated on the Likert scale. The score was transformed as follows: 0 = 100 points, 1 = 75 points, 2 = 50 points, 3 = 25 points, 4 = 0 points and averages were obtained. Higher scores mean better quality of life.
In addition, a survey was carried out of 3 HMBrelated and everyday activities questions of the adolescents. Demographic, clinical and laboratory examination data were obtained from the electronic clinical record.
Statistical analysis
There are no Chilean studies of HMB prevalence, so the number of guardian-adolescent binomials recruited was for convenience. Statistical analysis was descriptive with average and standard deviation for continuous variables and proportions for categorical variables.
The concordance between the adolescent self-report and the proxy version of the guardian was determined with the Bland and Altman plot 18 , which was constructed with the difference between the total score of PedsQL 4.0 of the guardian minus the adolescent score (delta) and the average of the total score PedsQL 4.0 between both participants, in addition the average delta was calculated which corresponds to the average of the total difference in the total score of all the guardian-adolescent binomials. Concordance was consi-dered acceptable if differences in average deltas ± 2DS (normal distribution) are not clinically significant, in other words, they do not affect patient management decisions. The distribution of average deltas was determined with the Shapiro-Wilk test and considered a 95% confidence interval. Statistical analysis was performed using the SPSS statistical software version 22.
This study was approved by the scientific ethics committee of the Pontifical Catholic University of Chile, informed consent and assent for children under the age of 18.
Results
Demographic and clinical characteristics of adolescents
A total of 46 adolescents and one of their guardians were recruited during the study period. 52.2% of the questionnaires were answered in person. Table 1 shows the demographic and clinical characteristics.
A 34.8% (n = 16) of the total patients had alterations in coagulation tests, taking into account coagulation tests (PT, aPTT), study for von Willebrand's disease, platelet aggregation and euglobulin clot lysis time in platelet-rich plasma, recently added to evaluate fibrinolysis 19 . Von Willebrand's disease represents a 37.5% of our sample and the new study incorporated showed a 43.75% of alteration in fibrinolysis.
43.9% of the adolescents presented anemia at some point of their evolution, evidenced by hemoglobin lower than 12 g/dL or ferritine lower than 13 ng/mL. A 33.3% had anemia at the time of the study. One patient required red blood cell transfusion and 3 required inpatient care for acute anemia.
Quality of life measured with PedsQL 4.0
The questionnaire was administered to 46 adolescents and the proxy version to one father and 45 mothers of the adolescents. Table 2 shows the descriptive statistics of total score and dimensional scores for adolescent and guardian.
The average total score for adolescents was 64.48 (SD 14.54), with the emotional dimension having the lowest score, 55.33 (SD 18.27) and the social dimension having the highest score 82.5 (SD 13.69).
Concordance between adolescent and guardian
Among the guardians surveyed there was only one father who was excluded for concordance analysis considering that he might introduce some bias. Figure 1 shows the Bland and Altman plot for concordance.
The average delta for total score was -5.16 (SD 13.88) with a minimum value of -44.91 and a maximum of 27.17. The application of the Shapiro-Wilk test for the average delta resulted in a p = 0.513 nonsignificant, which proves a normal distribution of the average delta, therefore, due to this distribution it can Table 3 shows the activities limitations, highlighting that 80.4% of the adolescents have been absent from physical education and 65.2% have been absent from parties or outdoor activities. Additionally, in clinical records it was found reports of stained clothing and the need for frequent overnight clothes changes.
Activities limitations
Discussion
Our study shows that the quality of life in adolescents with HMB measured with PedsQL 4.0 generic scale is affected, with the emotional dimension being the most compromised. We do not have a control group that allows us to compare with adolescents without HMB, but Varni et al. proposed that scores lower than 1 SD from the average imply a risk situation for deterioration in quality of life. The average population of healthy children between 5 and 16 years old was 83.91 (SD 12.47), so that averages under 71.44 are at risk of deterioration in quality of life 16 . In our study, 65.2% of the adolescents meet this condition. The total score of PedsQL 4.0 obtained by Varni et al. for chronic diseases is 74.16 (SD 15.38), being lower in our study. This lower score could be explained by the fact that in our study we only evaluated adolescents and it has found that life satisfaction may decrease during this period 20 .
In addition, there are limitations given by the sample size that can influence in this result: it was not adjusted for variables such as body image perception, amount of bleeding, degree of anemia, mood disorders. Finally, it should be considered that they are adolescents who consult at the secondary level which may represent the most severe cases.
In an Australian study of adolescents referred to gynecology for menstrual disorders, quality of life was measured with PedsQL 4.0 in 62 HMB patients. The total score was 71.23 (SD 15.19 ) and the dimension most affected was the school one 21 . The value obtained in our study was lower. This could evidence a cultural influence on the perception of quality of life.
Few adolescents seek help for menstrual problems 15 . Consequently, it is impressive that the adolescents who consult for HMB are those whose quality of life is already very affected, due to the fact that HMB has been prolonged over time, producing symptoms of iron deficiency anemia and psychosocial alterations. On the other hand, the perception of the mother of HMB as a problem, often determines the access of the adolescent to the health system. Our study found that mothers rate their daughters, on average, with 5. 16 points less than what their daughters perceive, which impresses irrelevant, however, individual values can vary by 32.36 points less than what their daughter reports as 22.05 points more, therefore, the degree of agreement between binomials individually is not acceptable. This emphasizes the importance of direct and separate interviews with the adolescent and her mother about how they perceive quality of life. This phenomenon could be explained because the perception of the mood of the adolescent by her guardian is subjective, so communication is important. There may be a barrier to communication on the part of the adolescent if she considers the HMB as something embarrassing and this explains why some mothers attribute higher scores to their daughters than they do. On the other side, as it has been seen in other chronic diseases such as inflammatory bowel disease, symptoms can be minimized by adolescents as an adaptive reaction in order to deny the extent of the disease 22, 23 and for this reason mothers perceive a lower quality of life than adolescents themselves. Furthermore, there are other not explored factors in this study that could affect the perception of quality of life, either undervaluing or overestimating it, such as maternal mood, family situation, one's own experience of menstruation and maternal education.
During excessive menstruation, anxiety for frequent stain often leads to have to choose appropriate clothing, to have to put on mattress protectors, frequent changes at night, which can lead to social and personal limitations during menstruation 24 . In our study, 50% of the adolescents skip school and in the most severe cases they could lose one month a year of classes. Since menstrual hygiene is complicated by limited time between classes, it would be interesting, in the future, to determine if this limitation is a factor influencing school attendance in order to generate interventions.
Finally, although the objective of this work is not to diagnose pathology, it should be noted that what is described in the literature is confirmed with 34.8% of altered tests suggestive of coagulopathy, which reinforces the need for study and multidisciplinary approach.
In conclusion, the study shows that quality of life is affected in adolescents with HMB who consult health professionals, resulting in school truancy, limited social activities, anemia, hospitalizations and/or the need for red blood cell transfusion. The early detection and study of an HMB, including a complete hematological study in pursuit of clotting disorders, is essential to avoid associated complications. It remains to be demonstrated if early detection and treatment of HMB improves the quality of life in adolescent as evidenced in adults.
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